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mmmmrn* -jy ^ t m.mzmmi<rc7, ±Am^>^> 

>x-r ^^©^-x Jty*mm\s, mt-ox-i y?-* 
*>iivtcm\zttmmmmf&^ y wta 
^-f >x-r y3-**y}i vtz.m\zmttti-nm-=i >^> 

tfSX^AIeigS. 

*f >X-T v^©^->^i(j^SrtfffB|tIWM»ftX-l' -y 
StifcWte^'f >x-f y ^©:*:7lglMi-s§-£jg5S[§]g§£ 

^-L-TWiaiwifflsgitx-f y^$:*>frz>jr>mmm^ 
ii-rz>mi$.&ffitt z\ <t £#@fc<h-rs m&m i fa«©x 

•y-^SriWfa f ^ >x<D~yzmmizmmi„ u**? mt 

ffirtaip|^s«tx-Y >y ^jcafcjflcftttb&x^-ytffl n 
irfatB^^raoffi^/E^-^b-r^ <fc ^ ciwrf3*-f 

>X-f>y^©:fr>, ^XSrf&HaipU ^t^X-f-y^S: 
*-f >X-f -y^**X<i: LfcB#(cSfrfaxy-A*ffln >5 S > 

-y- fcawtasawiatj Miay-r f ic«sgat*nfc 
<fr^xy-/N*i5jss 0 

[|f*^4] *<>X^y^£b5>X©— 

IS h^>XC0-^#H(c, ^"-f 3— F&M3RI& 

^ufc#t/&©?gi, w,2(DmmM7,-i yj-^mm^-^ 
wmM&tfcz «fc 5 fcaaHftttu ^tais i on 

WlEfiitX-f >y^©M«gf-, ¥«fflU7^ h;Ut¥»ffl3 

©X-f y 5 t >^««S«fc»V»T, 

Wfa^ 2 ORBBSEaEX-f >y ^KM^iJK&gg UfeXy-A'ffl 


>X-r>y^W^->, t7SaHL, M*-f>X-f -y^Sr 
Lfc^ftcWia^2 ©|S|J8gSf£X-f •y5 1 *^->t L- 

>x-r y^&*7iiistcmiz. m^m2<Dmmmmx^ 

yf^7i: bRomjaxy-A*ffln >^>-y-tc^'€mflS 

jwaam-owrfa^ f K^sft#»&ti£:i£©jg3f i$ 

^rlS^ LT^SffittSSTiWfaiSI 1 ©I^SsEX^ y rP£ 

xy-A-iiK. 

rat** 5 ] t&*tt?mic TOus n >^>-y-£«^ 
u mzioA^sis^tffiffam^ : ?<h©ra{c'jT^ 

Srfi^JtCgMU WtaU F^tMgB^-f :*— F<h© 
flMBmJBSEMEX-f -y ^tC^JfC^bfcxy-Affla >^ 

>+»-£. 

fttrtam #^fB3©ffl73«EE£-5&ffcrr z> J; 5 tctfrlB* -r 

*>t isfc.m\zmfcmmmffix -r-y ^^^-7 Mia 

>X-f 7?S:t7t bfc^flCWtaxy-A'ffln >^> 

-h-r^xy-muss. 

«»©A*MhF-tittlBttl*«rFteo|Blk:^-f >x-f 

-y 5P t ^ -f ^— f zmmmm l tcm&o mmmmx -r -y 
^tzmmzmwii: m^o^y^t-mi*?^* 

- Ft©^^tC'J 7^ F;i/$-^L-feA>y ^^-X h 

n >/\'-^«^©x-r y^-y^mkmrnizM^T. 
mmmmmm^y^zm.mzmmvT^x-)-/m=i>9 : 

>X'f-y9 L ©^->, ^-7<£*JffllL. fe^-Y>X-f >y^$r 
^-f >X-f >y =f-tt7 k. LfcB#{Cffiffaxy-A*fflZ3 >^> 

•y-fcstmmsg^.fiiEti, R^mmy-d— Fiznffiwmn 
»t-rsxy-/t®gs. 

^tSfftaUT^ hJUt©M^fC, ^-f*— F^^ 
m b fc«fig© IWJSSSffiX -f y &mWt L A' -y ^7 n > A 
-^*^©X-f 'y^>^*i!i^«tC^V^T> 

KHBra»8SEaEx-f >y ^\zmm\zmmLtz7,7-nm^ 


( 3 ) tefflW-l 1-055945 


£-f-SX;f-A|5jg&„ 
[§PJ©l¥Sffl&IBiiH] 
[0 0 0 1] 

A?J^JE£f9TM©@ffit;:^&U MtCtt^^^tr 
©:*>, *7&$iJfflI-r2.fe©T*0, gEK€-«©#tj5fc>!>* 

t, x-r -v^>y*^©^->^-7^fisitffl^-f^-- 
zm&'tz&izx-i-rt (snubber) ^im^mn^nx^ 

[0 0 0 2] 

[tE*©8fl5] m 9 ««£5fc0!l©"7 ^-f A>y ? 3 >A*-^ 

^^©^Jt-FDK.fc^TgfifEU ^Riffl^x 

u t Srffl^lHlSgCONTlC^T&ttlU IS^XWffi 

SW©^>fflP^^lft«^P 1 l:ioTSI«t5t)©t? 
£3. X/-f>7'fyfSWH /\*-f 7p— 7 h^>> J X 

[0 0 0 3] 010 fcM£#0d©SW£§a930T& t). PI 
«*-f >X< yfSWCflif, In2iJh7>XT 

®-#:#8§in 2 (ctStn^msft. v d tegfjftffl ^-r =*— k 

^TonTit. XigiMf^P 1 Sn-l/^ttS 
Toff tr^-T. . 

[0 0 0 4] A-f i^;i/©gBSj{g-*tP l iciD^O^ 
•I'y^SW^iMi:, A#*ffiV i nfc«fc**8l£ 
^h7>XT©-^MN 1 lC»SnT> ®«X^J^- 

tisxwmzn. fnm. mmm^-ct- kdch $ 

*f6]©EE^Vdi;bT^Ti-5{'ffISDSn^. tot, 
^-f >X-f •y^ 1 SW<D^->^P^Ton(Ctt, ~i^^N 
2©«fttl n 2HftS:5 s 

[0 0 0 5] ^(C, D— l/^KDigiMI-^P 1 (C«kD/ 


fc-S. ^-tllCtoT. h^>XT©-*#*SN2ic:Soit 
ffl^t-KD^UTlSl n 2*tggnS. fi^T, 
>X-f y^SW©:*:7gBFflTo f f ic, r^tiN 

2 c«sit i n 2 tfffi.n. fLffimtfURztw-mm ^ >5">-y- 

C 2©?tm«zJit£&D> >X-f yfSW^>t& 
[0 0 0 6] X^Y>Xl'7fSW^->t>lfc^ 

[0007] mil itftteMco?— x h 3 >a— ^fiffifc 
army ^y-x h n >n—5>m&.<»mmmx$> k> . 
(a) «:/-x hn>A-— ^^©x-f y^->^mm& 

B©^3B£^U ClttAA«©3>f>^ LttUT 
?h;k SWfWOX-f'vf. Dtiy-f^"— K. C2 
tt ;s F^ffl3>^>-y-. CONTfctfijffllilSS. VinttA 

timm, vou t\$mtini£xJbz>. 

[0 0 0 8] UT^7 h;Ht^ ^— FDt^ATjSrp 
£ffi#^<fc©P^l£il?aJW(::*$asU ^©gES^UC^-f 
>X^>y?SW^S^Lfc^-eSO. fglffllElSSCON 
TfCtD^-f >X-f i/f SW^>it5t> g|^©ffi 

fioA^ffiv i nit ut^ hjuLtriaswtrEnjra^ 
-FDiz&jjmnfetvxmu-znx, *>vtm<D*< 

[0 0 0 9]*:, M^X-fyfSW^ttS 

vt9 h)i<L\zmm-$tifr®mx.*)i>3?—\z£.r> 
x, nm<D&ifa&$:m&-r : z>jjfa<?>mi£t)m±i;* -© 

SjEteA2/«/£V i n<CjDgt$n> b*D£?>U 

T, El7f:©»l4©ai73mEEV o u t tt, A?J«ffiV i n 

73«JEVou t $r$iJWleISSCONTtC«toT^tiSb. IS 
^Lfc— ^©m^*EEVou t ht£Z>J:5\Z. *-f>X 

[0 0 10] Xill© (B) tt, X h3> 

A-^^©x-r ^^>^«asgg©®sp&*L, 

(A) <h!p|-^tt|Bl-©«^g|5»^^b, A^^t 
m^^i:©P^{c. ^OX-f •y5 L SW < i:y-f^— KD 
t^iS?iJWtC^L, *:<Dmm&lZV7t? bfrLZmiffi 
Vtdmmx$>K>. SffflleJSSCONTtt. 0^©Htt©i±5 
?3iiEEVou t ^tBLT, ^«Lfc«m<t^t-5<t-5 


( 4 ) 
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[0 0 1 1] ^LT v ^ >X-f ^SWM 7(!:f-5 

(HI 1© (A) C2«^££*f»4) iZftmZtlT. 
[0 0 12] HI 2i3$tem<Drty{?n>rt—?mtiiR 

zf7*v-F3>rt-?m!&<Dmwm-e&r), <a) « 

mmre&r). Z.<Dy*i t-KDH ^OX-fy^SW 
^>iLfcHf:, HjS<0«H:(Z>A*»1EV i n*^* 

[0 0 13] WWIlHlBSCONTtt, BiSOWttODtHrt* 
X-f7fSW**>tnt> A*«EEV i nttUTS? 

2s^??ftcB3iin$n^)o dc^Pt, V)V"L\zwm 

SnsiEVLIt VL = Vin-Vout^^ U 
[0 0 14] flt> M>^yfSWSt7tt-5 

^7 h;i/Li:fi$ni)gSx^^;' A^SEEV i 

[0 0 15] XH120 (B) te^*?— K3>;\*— ^ 

©-WlCMW^SW^U A*«H 
^tcn>T ! >itc 1S:SM*U fWWEIKCONTfccfcO 

— ^#^N 1 tC^jtJDT^[g^cOStt<Z)A*mmv i n£ 

[0 0 16] ^^>X^7?SW^><!:lfcu < !:(: t k 


So x¥m^n>^>itc2^M^c7)ia^<Dai4<z)a/E 

HlMUVou t StftfflU iS^bfcS2pSm^H:^ 
[0 0 17] X^>X<7?SW*t7tt5t, F 

ftABEtt* ^t-HDal:JcoTHlh$n§o XU7 
Wx^j^-Ci: t)^t-FDb lctejli*ft£&3 

[0 0 18] xm&<Dm9, HI 1, HI 2^-TA-f 
[0 0 19] 

[0 0 2 0] 

(1) ^-f>M"y?SWltatt«fc*>, ^^$iJP 

snj^y-f fd 2 ^^jftttb^w^omMssK 

X^f7fSW2^ d<OBIWSE8tX-f y^SW2tafc?U 

«bfc¥?llffl3>x>1J-C2t, ffl^SdHPMCDlH^WE 
^tf^ct'SJC, ^<>^7fSWlW>, ^ 
^^fflfflU, ^^-f>X'f7fSWl^> ( i:lfc^ 
^raSBSSfEA-f ^5 1 SW2^:*'7chL, ^>X>fyf 
SWl**7tLfc«fl: t A^-AfflZl^^C 3\ztit 

mmmmMtiR-D?^ fd 2 fcs^wi^tcs* 
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[0021] x (2) AmiaKia. *-f>xf y^s 

Wl 6t>tt*t>I»ff SWt7tn*7BU 
7-f5<fSW2iEt7i:t5*7ffill«^tU £©K 

teiH]gs»c <fc o sesnt/^ >x-f <y^s w i (D*?m 

[0 0 2 2] X (3) M>X-f7fSWl&h7>X 
2 ©-ik#^N 1 IcftttU y-f t-KD2 £M*iJftife§ 
LftiUOBHIiiB^'f 7fSW2Sh7>X2 ©i* 
#flflN 2 fc»|*U W**f^tr¥?tffl3>^>-y-C 2 

& « tt l fc 7 9 -f a* >y 7 3 > / \* - ? mm © X -i y > x* 

WfflMfclHvr, l^gflltX'f 'yfSWllcI^ICg 

XSrSsiJPU £©*-f >X-f 7fSWl £r;i->i:L7iPS 
iC^ggitX-r yfSW2^7iU M>X^«;f 
s w l Sr^x £ L/fcESFtcx^A'ffl 3 >5 ; >-y-c 3 K&tt 

[0 0 2 3] X (4) ^-OX-f >y^2rh^>X©— # 
£M^Jft^Ufc«SeS;©Sgl, M2CD|B]^8itX-r -y^ 
»2CDHJHS8ttX-fy5 1 ©lW«llfc:. ¥»ffl 'J 7? h^t 

*«J5£©X-f >y^>^®Mg«fCKV»T. fg2©|W|#]fi 
StX-f y ^C^JlCft^UfcX^Affl 3 >^>-y-<h, ffl 

fclSJlClg 1 CDIBl^SffiX-f >y^Sr^-><h bjac»^2 (DPI 

ffl 3 >7 f >U-fc»««flt*««EnB.'P^'f h* 

**><h-rs#ij«©iw»EiiSt*fli^.*ii4:*»7r*a. 

[0 0 2 4] X (5) ffi^j«^ffit¥ftffl3>5 ; >-y-S: 

^tc^-f >x-f y^&&Wi\s1t7-* hnyn-zmtfi 
Myijicft^Lfex^-A*ffl3>5 ; >-y-<h, tbaflmaotii 


StEX'f 'y^t7<!:U >X-f >j/^£:*7 £ LfcBS 

[0025] x (6) mji^mzy-mmiy^y-v* 

X-f yfty-f*- FS3fe5l««L&MriE©HMSEaEX 

twft^truT^ y)\,*&mx>*Lnv9-?~- x hn> 

A-^^«X-f-y^>^«ili^tcM-V^T, |fJ»Jfi«E 
X-f 5/5 L »cM5'J»Cfti^LfcX7-A*ffl3>7 ; >-y-<i:> tti^J 

^©:T>, ;f7£$OTU £©*-!* ^-T-y^Sr^i: 
bmtrlnlWSgiEX-f 7fS*7tU *-f >X-f y?- 

1 bfeR#(cx^-A*ffl 3 y^y+ttzmmnffitfrn 

[0 0 2 6] X (7) m^SJFFIBJCTfltffl^^T*^* 
ft'JTi'N^ K, ^ H &^Jft« U 

mj&ox-i y^yifWRimmz&^-c* mm&m^y 
© tts « 11 & — b -r ^> «k 5 ^ <> x -r ^ © * > . 

^-7Srft!lffllU. ^l©^-f >X-fy^S*>tLx^JC|S| 

fc^r tcx-^-Affl 3 >^>u-^iK«msiE* s »5tnB.oy'r 

[0 0 2 7] 

mwoimMoj&mi m 1 «*5gHj©m 1 ©*js©^^ 

©IKBJIlTfet). 75-f Ay^3>A— ^tfiJ^OX'f >y 
g 1 >^®^H^jgffl bfc«-&Sr^U. lttS0«[HFg§. 
2«h^>X. NlB-*m N2(«#I, CI 
ttA^#i©3>5 5 >-y-, C2a¥iffl3>T>1t> C3 

«x^-Affl3>^>-y-> swia/-f>Myf. sw 

2«WWSSS£X-1'y^, D2tt^-ft-l J . VinIJA 
V o u t teti!*j@J£. P 1 , P 2 

[0 0 2 8] ^t-HD2 S3feiW»f«bfc*lricOra»l 
SSJX-f y^SW2fC, M?iJfCXi-/S'ffl3>7 : >-y-C 3 

£*«rrs. xwnsisitt, 0^©«©tts^mmv 

ou t £&mUT&£LfcS2£®JE<hJt8lEU Hi^ 


FfMm 1-055945 


avux<b^p (pwm) mmtLXKiznx^z 

wu mm<Dm9iz7ji-?&i$.£mmx&z>fr£>. mmtz 
mwim\®?z>, *mw\zm^xte, ^y^y^s 

W 1 LfcBf tClfWigsftX-f 7?SW2St7, 

SMfC^-f >X-f>y^SWl?:^7<tL7tP#{C, X^A* 

ffl n >5r >+>• c 3 izmw.nm.*mn, k-d^ k d 

[0 0 2 9] 02 «#fgBJ§©?g 1 ©^©^©UMeifc 

Bjfia-e&r), pifw-f>x^7fswiffliitf, 

P 2 ttlWIfflfioftX-f 7?SW20«^. In2tth 

7>X2 ro-^iglN 2 ICjfim-SSfiS. I d 2 

— HD2^r/|WI^SoStX'f •y5 1 SW2{cStX«)«8it> I 

s vf2\±mmwtfc^v^sw2\zmn.%nm. vsw 

2 «l*WiS8itX-f y^S W2 ©EPJnSffiW^-tve'tligE^ 

©— m^T. 

[0030] mnm^p i &A-f umt. lt^^ >x 

-f y ?S W 1 Srt>i L.fcfif©ir B 15 T o n 1 i L, X 
n— W^JVi; UT^-f >X-f 7fSW 1 <£^7i LfcBt 
©WPbIStT of fltU XlgSMt^P 2 £/Vf 
<h LTHWBggfcX-f yfSW2^>tl/fe^©«P^ 
Ton2tU Xa~U^<AiiLXmmMm.X-i y^-S 
W2£;*X<hL*:P#©fflfB]£To f f 2 t. LT^f. 
[0 0 3 1] ^-f >X-f -y^S W 1 ©*>Wf»1T o n 1 

X|ig$fi^X^y3 1 SW2te::tXTc&3<h*tC, h^> 
X 2 <D-^#|gN 2 ©sgjgSffiSZPpWffl n >t*>-9-C 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] To a main switch and an opposite phase, ON and the synchronous detection switch of a configuration of off 
control having been carried out and having carried out parallel connection of the diode, The capacitor for snubbers 
linked to this synchronous detection switch and juxtaposition, and the capacitor for smooth connected between output 
terminals, ON of said main switch and OFF are controlled to fixed-ize output voltage between said output terminals. 
When this main switch is set to ON, said synchronous detection switch is made off. The snubber circuit characterized by 
having the control circuit of a configuration of setting up the time delay when said main switch is made off, after the 
discharge current flows to said capacitor for snubbers and a current flows to said diode, and setting said synchronous 
detection switch to ON in the state of a zero electrical potential difference. 

[Claim 2] Said control circuit is the snubber circuit according to claim 1 carry out having had the configuration carried 
out as the ON driving signal which sets said synchronous-detection switch to ON through a delay circuit in the off 
driving signal of said main switch which made said synchronous-detection switch the off driving signal made off, and 
was reversed by this inverter circuit in the ON driving signal of said main switch reversed by the inverter circuit which 
reverses the ON driving signal which sets said main switch to ON, and the off driving signal made off, and this inverter 
circuit as the description. 

[Claim 3] Connect a main switch to the primary winding of a transformer, and the synchronous detection switch of a 
configuration of having carried out parallel connection of the diode is connected to the secondary winding of said 
transformer. The capacitor for snubbers connected to said synchronous detection switch at juxtaposition in the switching 
power supply equipment of a flyback converter configuration which connected the capacitor for smooth between output 
terminals, ON of said main switch and OFF are controlled to fixed-ize output voltage between said output terminals. 
When this main switch is set to ON, said synchronous detection switch is made off. The snubber circuit characterized by 
having the control circuit of a configuration of setting up the time delay when said main switch is made off, after the 
discharge current flows to said capacitor for snubbers and a current flows to said diode, and setting said synchronous 
detection switch to ON in the state of a zero electrical potential difference. 

[Claim 4] A main switch is connected to the primary winding of a transformer. To the secondary winding of this 
transformer Series connection of the 1st of a configuration of having carried out parallel connection of the diode and the 
2nd synchronous detection switch is carried out so that said diode may serve as reversed polarity. The series circuit of 
the reactor for smooth and the capacitor for smooth is connected to the both ends of said 1 st synchronous detection 
switch. The capacitor for snubbers connected to said 2nd synchronous detection switch at juxtaposition in the switching 
power supply equipment of a forward converter configuration which connected the both ends of this capacitor for 
smooth between output terminals, ON of said main switch and OFF are controlled to fixed-ize output voltage between 
said output terminals. When this main switch is set to ON, set said 2nd synchronous detection switch to ON, and said 
1st synchronous detection switch is made off. When said main switch is made off The snubber circuit characterized by 
having the control circuit of a configuration of setting up the time delay after making said 2nd synchronous detection 
switch off, the discharge current flowing to said capacitor for snubbers and a current flowing to said diode, and setting 
said 1st synchronous detection switch to ON in the state of a zero electrical potential difference. 
[Claim 5] Connect the capacitor for smooth between output terminals, and the synchronous detection switch of a 
configuration of having carried out parallel connection of a reactor and the diode between the input terminal of a power 
source and said output terminal is connected to a serial. The capacitor for snubbers connected to said synchronous 
detection switch at juxtaposition in the switching power supply equipment of a boost converter configuration which 
connected the main switch at the node of said reactor and said diode, ON of said main switch and OFF are controlled to 
fixed-ize output voltage between said output terminals. When this main switch is set to ON, said synchronous detection 
switch is made off. The snubber circuit characterized by having the control circuit of a configuration of setting up the 
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time delay when said main switch is made off, after the discharge current flows to said capacitor for snubbers and a 
current flows to said diode, and setting said synchronous detection switch to ON in the state of a zero electrical potential 
difference. 

[Claim 6] Connect the capacitor for smooth between output terminals, and the synchronous detection switch of a 
configuration of having carried out parallel connection of the diode to the main switch between the input terminal of a 
power source and said output terminal is connected to a serial. The capacitor for snubbers connected to said 
synchronous detection switch at juxtaposition in the switching power supply equipment of a back boost converter 
configuration which connected the reactor at the node of said main switch and said diode, ON of said main switch and 
OFF are controlled to fixed-ize output voltage between said output terminals. When this main switch is set to ON, said 
synchronous detection switch is made off. The snubber circuit characterized by having the control circuit of a 
configuration of setting up the time delay after the discharge current flows to said capacitor for snubbers when said main 
switch is made off, and a current flows to said diode, and setting said synchronous detection switch to ON in the state of 
a zero electrical potential difference. 

[Claim 7] Connect the capacitor for smooth between output terminals, and a main switch and a reactor are connected to 
a serial between the input terminal of a power source, and said output terminal. In the switching power supply 
equipment of a back converter configuration which connected the synchronous detection switch of a configuration of 
having carried out parallel connection of the diode to the node of said main switch and said reactor ON of said main 
switch and OFF are controlled to fixed-ize the capacitor for snubbers connected to said synchronous detection switch at 
juxtaposition, and output voltage between said output terminals. When this main switch is set to ON, said synchronous 
detection switch is made off. The snubber circuit characterized by having the control circuit of a configuration of setting 
up the time delay when said main switch is made off, after the discharge current flows to said capacitor for snubbers and 
a current flows to said diode, and setting said synchronous detection switch to ON in the state of a zero electrical 
potential difference. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the snubber circuit in switching power supply equipment. ON of 
switching elements, such as a field-effect transistor, and OFF are controlled, and various kinds of configurations are 
already known so that switching power supply equipment may be changed into a desired electrical potential difference 
and may stabilize input voltage further. In such switching power supply equipment, in order to solve problems, such as 
pressure-proofing by the surge voltage in the time of the turn-off of a switching element, and the reverse recovery of the 
diode for rectification etc., the snubber (Snubber) circuit is prepared. Moreover, to improve the effectiveness of 
switching power supply equipment is demanded, and reduction of the loss in a snubber circuit etc. is needed in 
connection with it. 
[0002] 

[Description of the Prior Art] Drawing 9 is the explanatory view of the flyback converter configuration of the 
conventional example. The polar input voltage Vin of illustration By the main switch S W, turn on and turn off in the 
primary winding Nl of Transformer T, and it is impressed by it. The diode D for rectification rectifies the electrical 
potential difference which carried out induction to the secondary winding N2. It graduates by the capacitor C2 for 
smooth, and the polar output voltage Vout of illustration is detected in a control circuit CONT, and the "on" period of a 
main switch SW is controlled by the driving signal PI so that the amount of error approaches zero as compared with 
setting reference voltage. Moreover, the main switch SW is constituted by the bipolar transistor, the field-effect 
transistor, etc. 

[0003] Drawing JO is the explanatory view of the conventional example of operation, and the current to which PI flows 
to the driving signal of a main switch SW, and In2 flows to the secondary winding N2 of Transformer T, and Vd show 
the electrical potential difference of the both ends of the diode D for rectification. If a driving signal PI is made high- 
level, a main switch SW will serve as ON. Ton shows this "on" period. Moreover, if a driving signal PI is made into a 
low level, a main switch SW will become off. Toff shows this "off period. 

[0004] If a main switch SW serves as ON with the high-level driving signal PI , the current by input voltage Vin will 
flow to the primary winding Nl of Transformer T, and will be accumulated as excitation energy, and as reverse voltage 
shows as Vd, it will be then impressed by the diode D for rectification. Therefore, the current In2 of a secondary 
winding N2 serves as zero at "on" period Ton of a main switch SW. 

[0005] Next, if a main switch SW becomes off with the driving signal PI of a low level, the electrical potential 
difference which carried out induction to the secondary winding N2 of Transformer T will serve as the forward direction 
of the diode D for rectification. By it, a current In2 flows through the diode D for rectification to the secondary winding 
N2 of Transformer T. Therefore, if a current In2 flows to a secondary winding N2, it becomes the load current and the 
charging current of the capacitor C2 for smooth and a main switch SW serves as ON at "off period Toff of a main 
switch SW, since the induced voltage of the secondary winding N2 of Transformer T is reversed, it will be impressed by 
the diode D for rectification as reverse voltage, and a current In2 will serve as zero. 

[0006] Moreover, when a main switch SW carries out a turn-on, the electrical potential difference impressed to the 
diode D for rectification changes from forward voltage to reverse voltage. Corresponding to the reverse recovery 
property of the diode D for rectification, surge voltage Vs occurs then on the electrical potential difference Vd 
impressed to the diode D for rectification. Especially, when reverse recovery is the late diode for rectification, a reverse 
current becomes large and surge voltage Vs becomes high. 

[0007] drawin g 1 1 - the explanatory view of the boost converter configuration of the conventional example, and a back 
boost converter configuration « it is - (A) - the important section of the switching power supply equipment of a boost 
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converter configuration — being shown — CI — the capacitor of an input side, and L — for diode and C2, the capacitor 
for smooth and CONT are [ a reactor and S W / a main switch and D / input voltage and Vout of a control circuit and 
Vin ] output voltage. 

[0008] It is the configuration of having connected Diode D with Reactor L in serial between the input terminal and the 
output terminal, and having connected the main switch SW at the node, and if a main switch SW is set to ON by the 
control circuit CONT, the polar input voltage Vin of illustration will be directly impressed to Reactor L, a current will 
flow, and excitation energy will be accumulated in Reactor L. Moreover, the charge electrical potential difference of the 
capacitor C2 for smooth has prevented it being impressed by Diode D as reverse voltage, and discharging through the 
main switch SW of an ON state. 

[0009] Next, if a main switch SW is made off, by the excitation energy accumulated in Reactor L, the electrical 
potential difference of the direction which maintains the continuity of a current occurs, and it will be added to input 
voltage Vin, and through Diode D, this electrical potential difference will be impressed to the capacitor C2 for smooth, 
and will be charged. Therefore, the polar output voltage Vout of illustration serves as a value which added the electrical 
potential difference by Reactor L to input voltage Vin. A control circuit CONT will detect this output voltage Vout, and 
the "on" period of a main switch SW will be controlled to become the set-up fixed output voltage Vout. 
[0010] (B) of drawing 1 1 shows the important section of the switching power supply equipment of a back boost 
converter configuration, and the same sign as (A) shows the same name part. Moreover, between an input terminal and 
an output terminal It is the configuration of having connected Diode D with the main switch SW in serial, and having 
connected Reactor L at the node, and a control circuit CONT detects the polar output voltage Vout of illustration, and 
controls ON of a main switch SW, and OFF to become the set-up electrical potential difference. If this main switch SW 
is set to ON, the polar input voltage Vin of illustration will be impressed to Reactor L, a current will flow, and excitation 
energy will be accumulated. Reverse voltage is then impressed to Diode D. 

[001 1] And when a main switch SW is made off, in order to maintain the continuity of the current which flows to 
Reactor L, an electrical potential difference will carry out induction, and forward voltage will be impressed to Diode D. 
The capacitor C2 for smooth is charged by the polarity (the case where it is (A) of drawing 1 1 , and antipole nature) of 
illustration, according to the current which flows Reactor L through this diode D, and the electrical potential difference 
of those both ends turns into output voltage Vout. The switching power supply equipment of this configuration can also 
be considered as which configuration of a pressure-up mold or a pressure-lowering mold. 

[0012] Drawing 12 is the explanatory view of the back converter configuration of the conventional example, and a 
forward converter configuration. (A) shows the important section of the switching power supply equipment of a back 
converter configuration. Between input terminals, connect a capacitor CI, and the capacitor C2 for smooth is connected 
between output terminals. It is the configuration of having connected Reactor L with the main switch SW in serial 
between the input terminal and the output terminal, and having connected Diode D at that node. This diode D When a 
main switch SW is set to ON, it connects so that the polar input voltage Vin of illustration may serve as a polarity 
impressed as reverse voltage. 

[0013] A control circuit CONT detects the polar output voltage Vout of illustration, and controls ON of a main switch 
SW, and OFF to become the set-up electrical potential difference. If this main switch SW is set to ON, input voltage Vin 
will be impressed to the capacitor C2 for smooth and load which were connected to the output terminal through Reactor 
L. At this time, the electrical potential difference VL impressed to Reactor L serves as VL= Vin- Vout, and Reactor L is 
excited according to this electrical potential difference VL, and the capacitor C2 for smooth is charged. 
[0014] And if a main switch SW is made off, the electrical potential difference in which induction was carried out by 
the property of the continuity maintenance of a current which flows to Reactor L will serve as the polarity of the 
forward direction to Diode D. Therefore, charge of the capacitor C2 for smooth and supply of the load current are 
continued. In this configuration, the excitation energy accumulated in Reactor L becomes a thing according to the 
difference of input voltage Vin and output voltage Vout, and will constitute the switching power supply equipment of a 
pressure-lowering mold. 

[0015] Moreover, (B) of drawing 12 shows the important section of the switching power supply equipment of a forward 
converter configuration, connects a main switch SW to the primary winding Nl of Transformer T, connects a capacitor 
CI to an input terminal, by the control circuit CONT, turns on a main switch SW, carries out OFF control, and turns on 
and turns off the polar input voltage Vin of the illustration impressed to the primary winding Nl of Transformer T. 
[0016] The induced voltage of the secondary winding N2 by having set the main switch SW to ON becomes Diode Da 
with the forward direction, and becomes Diode Db with the polarity of hard flow, the current which flows to a 
secondary winding N2 turns into the charging current of the capacitor C2 for smooth, and the load current through 
Diode Da and Reactor L, and excitation energy is accumulated in Reactor L. Moreover, the polar electrical potential 
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difference of illustration of the both ends of the capacitor C2 for smooth turns into output voltage Vout. A control circuit 
CONT detects this output voltage Vout, and controls the "on" period of a main switch SW by pulse width control etc. as 
compared with the set-up reference voltage to make a part for an error into zero. 

[0017] Moreover, if a main switch SW is made off, since it is reversed, it will become Diode Da with hard flow, and the 
polarity of the induced voltage of the secondary winding N2 of Transformer T will become Diode Db with the electrical 
potential difference of the forward direction. However, the applied voltage to Diode Db is prevented by Diode Da. 
Moreover, in order that Reactor L may maintain the continuity of a current, induction of the electrical potential 
difference which becomes Diode Db with the forward direction with the accumulated excitation energy is carried out. 
Therefore, the charging current and the load current of the capacitor C2 for smooth are supplied. 
[0018] Moreover, various kinds of configurations, such as a half bridge type, a full bridge type, a voltage resonance 
mold, a current resonance mold, and a synchronous detection mold, are known in addition to the switching power 
supply equipment shown in above-mentioned drawing 9 , draw ing 1 1 , and drawing J2 . 
[0019] 

[Problem(s) to be Solved by the Invention] When forward voltage is impressed and it is the diode of the usual pn 
junction mold, since the voltage drop of about 0.6 V arises, power loss produces the diode D in the above-mentioned 
conventional example. Then, the configuration which connected the switch at Diode D and juxtaposition and was used 
as the synchronous type is known. That is, the diode characteristics of the condition almost near no losing can be 
obtained by setting a switch to ON in the timing by which forward voltage is impressed to Diode D, and supposing that 
it is off in the timing to which reverse voltage is impressed. However, loss by the ability not to carry out in the state of a 
zero electrical potential difference in ON of a switch and OFF poses a problem. Moreover, the effect the surge voltage 
by the reverse recovery of diode affects pressure-proofing poses a problem. This invention aims at offering the snubber 
circuit which controls the above-mentioned surge voltage and enables it to disregard switching loss. 
[0020] 

[Means for Solving the Problem] The snubber circuit of this invention to the (1) main switch SW1 and an opposite 
phase ON and the synchronous detection switch SW2 of a configuration of off control having been carried out and 
having carried out parallel connection of the diode D2, So that the capacitor C3 for snubbers linked to this synchronous 
detection switch SW2 and juxtaposition, the capacitor C2 for smooth connected between output terminals, and output 
voltage between output terminals may be fixed-ized When ON of a main switch SW1 and OFF are controlled and this 
main switch SW1 is set to ON, the synchronous detection switch SW2 is made off. When a main switch SW1 is made 
off, the time delay after the discharge current flows to the capacitor C3 for snubbers and a current flows to diode D2 was 
set up, and it has the control circuit 1 of a configuration of setting the synchronous detection switch SW2 to ON. By it, 
the synchronous detection switch SW2 is made into zero electrical-potential-difference switching control, and it carries 
out as [ disregard / switching loss ]. 

[0021] Moreover, it can have the configuration carry out as the ON driving signal which the (2) control circuit 1 makes 
the ON driving signal of the main switch SW1 reversed by the inverter circuit which reverses the ON driving signal and 
the OFF driving signal made off which sets a main switch SW1 to ON, and this inverter circuit the OFF driving signal 
which makes the synchronous-detection switch SW2 off, and is carried out [ driving signal / of the main switch SW1 
reversed by this inverter circuit / OFF ] as ON in the synchronous-detection switch SW2 through a delay circuit. 
[0022] Moreover, the (3) main switch SW1 is connected to the primary winding Nl of a transformer 2. The synchronous 
detection switch SW2 of a configuration of having carried out parallel connection of the diode D2 is connected to the 
secondary winding N2 of a transformer 2. The capacitor C3 for snubbers connected to the synchronous detection switch 
SW1 at juxtaposition in the switching power supply equipment of a flyback converter configuration which connected 
the capacitor C2 for smooth between output terminals, ON of a main switch SW1 and OFF are controlled to fixed-ize 
output voltage between output terminals. When this main switch SW1 is set to ON, the synchronous detection switch 
SW2 is made off. When a main switch SW1 is set to OFF, it can have the control circuit 1 of a configuration of setting 
up the time delay after the discharge current flows to the capacitor C3 for snubbers and a current flows to diode D2, and 
setting the synchronous detection switch SW1 to ON. 

[0023] (4) main switches are connected to the primary winding of a transformer. Moreover, to the secondary winding of 
this transformer The 1st of a configuration of having carried out parallel connection of the diode, and the 2nd 
synchronous detection switch A series connection is carried out so that said diode may serve as reversed polarity. To the 
both ends of the 2nd synchronous detection switch In the switching power supply equipment of a forward converter 
configuration which connected the series circuit of the reactor for smooth, and the capacitor for smooth, and connected 
the both ends of the capacitor for smooth between output terminals ON of a main switch and OFF are controlled to 
fixed-ize the capacitor for snubbers connected to the 2nd synchronous detection switch at juxtaposition, and output 
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voltage between output terminals. When this main switch is set to ON, set the 1st synchronous detection switch to ON, 
and the 2nd synchronous detection switch is made off. When a main switch is set to OFF, it can have the control circuit 
of a configuration of setting up the time delay after setting the 1st synchronous detection switch to OFF, the discharge 
current flowing to the capacitor for snubbers and a current flowing to diode, and setting the 2nd synchronous detection 
switch to ON. 

[0024] Moreover, connect the capacitor for smooth between (5) output terminals, and the synchronous detection switch 
of a configuration of having carried out parallel connection of a reactor and the diode between the input terminal of a 
power source and said output terminal is connected to a serial. The capacitor for snubbers connected to the synchronous 
detection switch at juxtaposition in the switching power supply equipment of a boost converter configuration which 
connected the main switch at the node of a reactor and diode, ON of a main switch and OFF are controlled to fixed-ize 
output voltage between output terminals. When this main switch is set to ON, a synchronous detection switch is made 
off. When a main switch is set to OFF, it can have the control circuit of a configuration of setting up the time delay after 
the discharge current flows to the capacitor for snubbers and a current flows to diode, and setting a synchronous 
detection switch to ON. 

[0025] Moreover, connect the capacitor for smooth between (6) output terminals, and the synchronous detection switch 
of a configuration of having carried out parallel connection of the diode to the main switch between the input terminal 
of a power source and said output terminal is connected to a serial. The capacitor for snubbers connected to the 
synchronous detection switch at juxtaposition in the switching power supply equipment of a back boost converter 
configuration which connected the reactor at the node of a main switch and diode, ON of said main switch and OFF are 
controlled to fixed-ize output voltage between output terminals. When this main switch is set to ON, a synchronous 
detection switch is made off. It can have the control circuit of a configuration of setting up the time delay after the 
discharge current flows to the capacitor for snubbers when a main switch is set to OFF, and a current flows to said 
diode, and setting a synchronous detection switch to ON. 

[0026] Moreover, connect the capacitor for smooth between (7) output terminals, and a main switch and a reactor are 
connected to a serial between the input terminal of a power source, and said output terminal. The capacitor for snubbers 
connected to the synchronous detection switch at juxtaposition at the node of a main switch and a reactor in the 
switching power supply equipment of a back converter configuration which connected the synchronous detection switch 
of a configuration of having carried out parallel connection of the diode, ON of a main switch and OFF are controlled to 
fixed-ize output voltage between output terminals. When this main switch is set to ON, a synchronous detection switch 
is made off. When a main switch is set to OFF, it can have the control circuit of a configuration of setting up the time 
delay after the discharge current flows to the capacitor for snubbers and a current flows to diode, and setting a 
synchronous detection switch to ON. 
[0027] 

[Embodiment of the Invention] Drawin g 1 is the explanatory view of the gestalt of operation of the 1st of this invention, 
and the case where it applies to the switching power supply equipment of a flyback converter configuration is shown. In 
a control circuit and 2, a transformer and Nl a secondary winding and CI for a primary winding and N2 The capacitor 
of an input side, [ 1 ] C2 ~ the capacitor for smooth, and C3 ~ the capacitor for snubbers, and SW1 ~ in a main switch 
and SW2, input voltage and Vout show PI and, as for a synchronous detection switch and D2, output voltage and P2 
show a driving signal, as for diode and Vin. 

[0028] The capacitor C3 for snubbers is connected to the synchronous detection switch SW2 of a configuration of 
having carried out parallel connection of the diode D2 at juxtaposition. Moreover, as compared with the reference 
voltage which detected and set up the polar output voltage Vout of illustration, a control circuit 1 controls the "on" 
period of a main switch SW1 by the driving signal PI so that the amount of error becomes zero. The basic configuration 
which controls such a main switch SW1 is the same as that of the conventional example, for example, can apply various 
kinds of configurations known as Pulse-Density-Modulation (PWM) control. Moreover, since it is the same as that of 
the configuration which shows the actuation which fixed-izes output voltage Vout to above-mentioned drawin g 9 as a 
flyback converter configuration, the overlapping explanation is omitted. In this invention, when a main switch SW1 is 
set to ON and a main switch SW1 is made off for the synchronous detection switch SW2 off and on the contrary, after 
the discharge current flows to the capacitor C3 for snubbers and a current flows to diode D2, the synchronous detection 
switch SW2 is set to ON. Such a configuration can be easily constituted with the application of a delay circuit. 
[0029] Drawing_2 is the explanatory view of the gestalt of operation of the 1 st of this invention of operation, and the 
current to which in PI the driving signal of a main switch SW1 and P2 flow to the driving signal of the synchronous 
detection switch SW2, and In2 flows to the secondary winding N2 of a transformer 2, the current to which Id2 flows on 
diode D2 and the synchronous detection switch SW2, the current to which Isw2 flows on the synchronous detection 
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switch SW2, and Vsw2 show a wave-like example of the applied voltage of the synchronous detection switch SW2, 
respectively. 

[0030] The period when setting a main switch SW1 to ON, having used the driving signal PI as high-level is set to 
Tonl . Moreover, the period when making a main switch SW1 off as a low level is set to Toffl . Moreover, the period 
when setting the period when setting the synchronous detection switch S W2 to ON, having used the driving signal P2 as 
high-level to Ton2, and making the synchronous detection switch SW2 off as a low level is shown as Toff2. 
[0031] In "on" period Tonl of a main switch SW1, excitation energy is accumulated in a transformer 2. Moreover, 
while the synchronous detection switch SW2 is off, the electrical potential difference of reversed polarity is impressed 
to diode D2 with the induced voltage of the secondary winding N2 of a transformer 2, and the charge electrical potential 
difference of the capacitor C2 for smooth, and the capacitor C3 for snubbers is charged with this electrical potential 
difference. 

[0032] A control circuit 1 is what detects output voltage Vout and controls a main switch SWL When carrying out the 
turn-off of the main switch SW1 by making a driving signal PI into a low level, In the period of Tdl, the turn-on of the 
synchronous detection switch SW2 is carried out using a driving signal P2 as high-level, and on the contrary, when 
carrying out the turn-on of the main switch SW1, having used the driving signal PI as high-level, the turn-on of the 
synchronous detection switch SW2 is carried out by making a driving signal P2 into a low level. 
[0033] When a main switch SW1 is an ON state, with the induced voltage of the secondary winding N2 of a transformer 
2, and the charge electrical potential difference (output voltage Vout) of the capacitor C2 for smooth, the electrical 
potential difference of hard flow is impressed to diode D2, and the capacitor C3 for snubbers is charged. Therefore, the 
electrical potential difference shown by Vsw2 will be impressed to the parallel circuit of the synchronous detection 
switch SW2, diode D2, and the capacitor C3 for snubbers. 

[0034] And although the electrical potential difference which carries out induction to the secondary winding N2 of a 
transformer 2 will serve as the polarity of the forward direction of diode D2 if the turn-off of the main switch SW1 is 
carried out by making a driving signal PI into a low level, the charge electrical potential difference of the capacitor C3 
for snubbers will be in the condition of having been impressed as reverse voltage at diode D2, and diode D2 will 
continue an OFF state. And the charge charge of the capacitor C3 for snubbers will discharge to the capacitor C2 side 
for smooth through the secondary winding N2 of a transformer 2, and a current In2 becomes a thing corresponding to 
this discharge current. And the electrical potential difference Vsw2 impressed to the synchronous detection switch SW2 
falls quickly with discharge of the capacitor C3 for snubbers. 

[0035] And in the period of Td2, if an electrical potential difference Vsw2 serves as zero, the current In2 which the 
current Id2 which flows through diode D2 goes abruptly up, and flows to a secondary winding N2 will turn into this 
current Id2 mostly. And during the period of zero, i.e., the period of Td3, the electrical potential difference Vsw2 of the 
both ends of the synchronous detection switch SW2 makes a driving signal P2 high-level, and carries out the turn-on of 
the synchronous detection switch SW2. By it, a current Isw2 can flow through the synchronous detection switch SW2, 
and a current Isw2 can almost be passed in the state of no losing. Moreover, since it can be made to switch in the state of 
0 electrical potential differences, switching loss can be made into zero. 

[0036] moreover, if the turn-on of the main switch SW1 is carried out, using a driving signal PI as high-level and the 
turn-off of the synchronous detection switch SW2 is carried out by making a driving signal P2 into a low level, 
induction of the polar electrical potential difference of the hard flow of diode D2 will be carried out to the secondary 
winding N2 of a transformer 2, diode D2 will be in an OFF state, and the charging current will flow to the capacitor C3 
for snubbers --********__ this current - the period of Td4 — it will flow. Therefore, the electrical potential difference 
Vsw2 impressed to the synchronous detection switch S W2 rises with the inclination corresponding to the charge 
property of the capacitor C3 for snubbers. Therefore, the synchronous detection switch SW2 can be made to switch in 
the state of a zero electrical potential difference. In addition, the surge voltage by the reverse recovery of diode D2 is 
absorbable by the capacitor C3 for snubbers. 

[0037] Drawin g 3 is the explanatory view of a synchronous detection switch, and although (A) shows the synchronous 
detection switch SW2 and diode D2 which are shown in drawing 1 and controls ON of the synchronous detection switch 
SW2, and OFF by the driving signal P2, it is realizable with the field-effect transistor 3 which shows this configuration 
to (B). In this case, since the parasitism diode 4 is contained, this parasitism diode 4 can be used for an n channel field- 
effect transistor as diode D2. Moreover, such a field-effect transistor 3 can also constitute a main switch SW1 . 
[0038] Drawin g 4 is the explanatory view of the gestalt of operation of the 2nd of this invention, and, for the 
synchronous detection switch which consists of a field-effect transistor of the n channel of a configuration of that the 
case where the configuration shown in drawing 1 was materialized further was shown, the same sign as drawing 1 
showed the same part, and 3 carried out parallel connection of the diode 4, the main switch which 5 becomes from the 
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field-effect transistor of an n channel similarly, and 6, as for an inverter (inverter circuit) and 8, a delay circuit (DL), and 
9 >and 10 are [ a pulse width control circuit (PWMC) and 7 ] diodes. 

[0039] A control circuit 1 shows the case where it has the pulse width control circuit 6, an inverter 7, a delay circuit 8, 
and diodes 9 and 10. The pulse width control circuit 6 Detect output voltage Vout, and as compared with the set-up 
reference voltage, so that "on" period Tonl may be shortened, when output voltage Vout is high The high-level period 
of a driving signal PI is shortened, it has the configuration which lengthens the high-level period of a driving signal PI, 
and various kinds of configurations already known can be applied so that "on" period Tonl may be lengthened, when 
output voltage Vout is low. 

[0040] The driving signal PI from this pulse width control circuit 6 is reversed with an inverter 7, and it is reversed with 
an inverter 7, and the ON driving signal (high-level driving signal PI) which sets a main switch 5 to ON serves as a low 
level, and is added to the gate of the synchronous detection switch 3 as an off driving signal (driving signal P2 of a low 
level) through diode 10. Therefore, while the turn-on of the main switch 5 is carried out, the turn-off of the synchronous 
detection switch 3 is carried out. 

[0041] Moreover, it is reversed with an inverter 7, and the off driving signal (driving signal PI of a low level) which 
makes a main switch 5 off becomes high-level, and is added to the gate of the synchronous detection switch 3 as an ON 
driving signal (high-level driving signal P2) through diode 9 and a delay circuit 8. The time delay of this delay circuit 8 
is set up so that it may be equivalent to the above-mentioned period of Tdl . 

[0042] Therefore, after only the signal which reversed the OFF driving signal which makes a main switch 5 off with the 
inverter 7 is delayed by the delay circuit 8, and turns into an ON driving signal of the synchronous detection switch 3 
and the turn-off of the main switch 5 is carried out, the turn-on of the synchronous detection switch 3 is carried out, and 
it can make zero electrical -potential-difference switching perform in the period of Tdl. 

[0043] drawin g 5 - the explanatory view of the gestalt of operation of the 3rd of this invention - it is - the important 
section of the switching power supply equipment of a boost converter configuration - being shown - Vin - input 
voltage and Vout - output voltage and CI - the capacitor of an input side, and C2 - the capacitor for smooth, and C3 ~ 
the capacitor for snubbers, and SW1 — a main switch and SW2 - a synchronous detection switch and D2 — diode and L 
- a reactor and 1 — a control circuit and PI P2 shows a driving signal. 

[0044] The capacitor C2 for smooth is connected between output terminals, and a capacitor CI is connected between 
input terminals. Between an input terminal and an output terminal The synchronous detection switch SW2 of a 
configuration of having carried out parallel connection of Reactor L and the diode D2 is connected in serial. A main 
switch SW1 is connected at the node, and the capacitor C3 for snubbers is connected to the synchronous detection 
switch SW2 at juxtaposition. A control circuit 1 The polar output voltage Vout of illustration is detected, and as 
compared with the set-up reference voltage, the "on" period of a main switch SW1 is controlled so that the amount of 
error approaches zero. 

[0045] The current the synchronous detection switch SW2 is off, and according to input voltage Vin to Reactor L flows 
with a driving signal P2, excitation energy is accumulated, and when a main switch SW1 is ON, the capacitor C3 for 
snubbers is charged with the charge electrical potential difference of the capacitor C2 for smooth by the driving signal 
PI from a control circuit 1, and the electrical potential difference between the terminal serves as the polarity of hard 
flow to diode D2 with it. 

[0046] Next, when a main switch SW1 is made off with a driving signal PI , the synchronous detection switch SW2 is 
continuing OFF, is in the condition that the electrical potential difference by the are recording excitation energy of 
Reactor L was added to input voltage Vin, and is impressed to the capacitor C3 for snubbers, and the capacitor C2 for 
smooth. It will be in the condition that the electrical potential difference of hard flow was impressed to diode D2, then, 
and the capacitor C3 for snubbers discharges, and when the electrical potential difference between the terminal falls 
quickly and serves as zero, the electrical potential difference of the forward direction will be impressed to diode D2. By 
it, a current flows through diode D2. After carrying out the turn-off of this time SW1, i.e., the main switch, the 
synchronous detection switch SW2 is made to turn on after a predetermined time delay, since the electrical potential 
difference of the both ends of the synchronous detection switch SW2 is Zero V at this time. It considers as the condition 
that loss by diode D2 does not arise, by that cause, and zero electrical-potential-difference switching is enabled. 
[0047] Between the input terminal which drawing 6 is the explanatory view of the gestalt of operation of the 4th of this 
invention, and connected the capacitor CI, and the output terminal which connected the capacitor C2 for smooth A main 
switch SW1 and the synchronous detection switch SW2 of a configuration of having carried out parallel connection of 
the diode D2 are connected in serial. The important section of the switching power supply equipment of a back boost 
converter configuration which connected Reactor L at the node is shown. The capacitor C3 for snubbers is connected to 
the synchronous detection switch SW2 and juxtaposition, with the driving signal PI from a control circuit 1, it turns on 
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and off control of the main switch SW1 is carried out, with the this and opposite phase-related driving signal P2, it turns 
on and off control of the synchronous detection switch SW2 is carried out. 

[0048] When a main switch SW1 is made off, the synchronous detection switch SW2 continues an OFF state like the 
gestalt of each above-mentioned operation, and the capacitor C3 for snubbers discharges with the induced voltage in 
Reactor L to the meantime, and the capacitor C2 for smooth is charged by the polarity of illustration. If the capacitor C3 
for snubbers discharges and the electrical potential difference between the terminal serves as Zero V, the current by the 
induced voltage of Reactor L will flow through diode D2, and charge of the capacitor C2 for smooth will be continued. 
Since the electrical potential difference of the both ends of the synchronous detection switch SW2 serves as Zero V at 
this time, the turn-on of the synchronous detection switch SW2 is carried out with a driving signal P2. That is, zero 
electrical-potential-difference switching can be performed. 

[0049] Between the input terminal which drawing 7 is the explanatory view of the gestalt of operation of the 5th of this 
invention, and connected the capacitor CI, and the output terminal which connected the capacitor C2 for smooth The 
important section of the switching power supply equipment of a back converter configuration which connected Reactor 
L with the main switch SW1 in serial, and connected the synchronous detection switch SW2 at the node is shown. The 
capacitor C3 for snubbers is connected to the synchronous detection switch SW2 and juxtaposition, with the driving 
signal PI from a control circuit 1, it turns on and off control of the main switch SW1 is carried out, with the this and 
opposite phase-related driving signal P2, it turns on and off control of the synchronous detection switch SW2 is carried 
out. 

[0050] Like the gestalt of each above-mentioned operation, a control circuit 1 so that output voltage Vout may be fixed- 
ized When ON of a main switch SW1 and OFF are controlled by the driving signal PI and a main switch SW1 is set to 
ON When the synchronous detection switch SW2 is made off and a main switch SW1 is made off, after the discharge 
current flows to the capacitor C3 for snubbers and then a current flows to diode D2, it has the configuration which sets 
the synchronous detection switch SW2 to ON. 

[0051] For example, when a main switch SW1 is ON, the synchronous detection switch SW2 is off, and a current flows 
to Reactor L, and it is accumulated as excitation energy, and the capacitor C3 for snubbers is charged with reversed 
polarity to diode D2. Next, if a main switch SW2 is made off, the synchronous detection switch SW2 will continue 
OFF, the electrical potential difference by excitation energy will carry out induction to Reactor L, and the capacitor C3 
for snubbers will discharge, and the capacitor C2 for smooth will be charged. 

[0052] If terminal voltage serves as zero by discharge of the capacitor C3 for snubbers, as for a degree, a current will 
flow to Reactor L through diode D2. At this time, the turn-on of the synchronous detection switch SW2 is carried out. 
That is, zero electrical-potential-difference switching is made to perform. 

[0053] Drawing 8 is the explanatory view of the gestalt of operation of the 6th of this invention, and connects a main 
switch SW1 to the primary winding Nl of a transformer 12. The 1st synchronous detection switch SW2 of a 
configuration of having carried out parallel connection of the diode D2 to the secondary winding N2 of this transformer 
12, The 2nd synchronous detection switch SW3 of a configuration of having carried out parallel connection of the diode 
D3 A series connection is carried out so that diodes D2 and D3 may serve as reversed polarity. To the both ends of the 
1st synchronous detection switch SW2 The important section of the switching power supply equipment of a forward 
converter configuration which connected the series circuit of the reactor L for smooth and the capacitor C2 for smooth, 
and connected the both ends of the capacitor C2 for smooth to the output terminal is shown. 

[0054] The capacitor C3 for snubbers is connected to the 1st synchronous detection switch SW2 of this switching power 
supply equipment at juxtaposition. A control circuit 1 1 Control ON of a main switch SW1, and OFF, and it 
synchronizes that this main switch SW1 ON and is off so that output voltage may be fixed-ized. When the 2nd 
synchronous detection switch SW3 is switched on and turned off and a main switch SW1 is set to ON When the 1st 
synchronous detection switch SW2 is made off and a main switch SW1 is made off, after the discharge current flows to 
the capacitor C3 for snubbers and then a current flows to diode D2, it has the configuration which sets the 1st 
synchronous detection switch SW2 to ON. 

[0055] Therefore, when a main switch SW1 is ON, in the 1st synchronous detection switch SW2, OFF and the 2nd 
synchronous detection switch SW3 serve as ON, and the induced voltage of the secondary winding N2 of a transformer 
12 is impressed to the capacitor C2 for smooth through the 3rd synchronous detection switch SW3 and Reactor L. 
Moreover, the capacitor C3 for snubbers is charged with reversed polarity to diode D2. 

[0056] Next, if a main switch SW1 is made off, the 2nd synchronous detection switch SW3 will also be made off, and 
the 1st synchronous detection switch SW2 will continue an OFF state. Thereby, if the capacitor C3 for snubbers 
discharges to the capacitor C2 side for smooth with the induced voltage of Reactor L and the terminal voltage serves as 
zero, a current will flow through Reactor L through diode D2. Then, the turn-on of the 1st synchronous detection switch 
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SW2 is carried out. Therefore, zero electrical-potential-difference switching can be made to perform. 
[0057] what this invention is not limited only to the gestalt of each above-mentioned operation, and can make an 
addition change variously ~ it is — the 1- the 3rd synchronous detection switches SW1-SW3 and diodes D2 and D3 are 
realizable with the field-effect transistor which contains parasitism diode, respectively. Moreover, the time delay of the 
turn-on of the synchronous detection switch SW2 after setting a main switch SW1 to OFF can also be considered as the 
configuration which performs turn-on control of the synchronous detection switch SW2 using the timing which added 
the configuration which considers as the configuration obtained by the delay circuit shown in drawin g 4 , or detects the 
discharge current of the capacitor C3 for snubbers, and detected the discharge current. 
[0058] 

[Effect of the Invention] The main switch SW1 according [ this invention ] to a field-effect transistor etc. as explained 
above, The synchronous detection switch SW2 by the field-effect transistor of a configuration of having carried out 
parallel connection of the diode D2 etc., The capacitor C3 for snubbers linked to juxtaposition is included in this 
synchronous detection switch SW2. A control circuit ON of a main switch SW1 and OFF are controlled to fixed-ize 
output voltage Vout. When this main switch SW1 is set to ON, the synchronous detection switch SW2 is made off. It is 
what carries out a turn-on when a main switch SW1 is made off, the discharge current flows to the capacitor for 
snubbers, and a current flows to diode D2 and the applied voltage to the synchronous detection switch SW2 serves as 
zero. While reducing loss by the diode D2 as an object for rectification, there is an advantage which can reduce 
switching loss by zero electrical-potential-difference switching. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 



[Drawing 2] 
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[Drawing_4] 
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[Drawin g 6] 



[ Draw ing 7] 
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[Drawing 9] 
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[Drawing 10 ] 
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[DrawingJJ] 
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[Drawing 12] 
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